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Background/Purpose: Elderly patients have higher rates of emergency department visits worldwide.
Emergency department utilization by older elderly is much more than younger elderly due to their
disease complexity, comorbidities, and severity. This study aimed to determine the sociodemographic
and clinical characteristics of elderly patients admitted to the emergency department of a hospital and to
compare attendance data regarding older age groups.
Methods: All older people admitted to the emergency department in 2011 were evaluated retrospec-
tively. Patients aged 65e74 years were deﬁned as younger elderly and those aged 75 years as older
elderly. The prevalence of emergency admission, demographic information, reason for visit, time of
admission, diagnosis of disease, and disposition of the two age groups were compared. The Chi-square
test was used to analyze data.
Results: The mean age of the elderly patients was 74.7 ± 6.8 years; 56.7% of them were female. Elderly
patients accounted for 11.9% of all emergency department visits. The mean number of emergency
department visits per year was 1.15 for older elderly patients and 0.75 for younger elderly patients
(p < 0.001). The season in which emergency visits are most frequent was winter, and the most frequent
presentation times were evening and night shifts (18:00E23:59 hours). The most common emergency
department diagnosis among older and younger elderly patients was related to circulatory disease (26.3%
and 21.2%, respectively; p < 0.001). Nearly 90% of the elderly were discharged from the emergency
department. Older elderly patients were more likely to be admitted to the hospital than younger elderly
patients (14.3% vs. 4.7%).
Conclusion: The annual rates of admission to the emergency departments and hospitals were signiﬁ-
cantly higher in the older elderly population than in the younger elderly population. The most common
diagnoses among elderly patients were disorders of the circulatory system.
Copyright © 2014, Asia Paciﬁc League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan
LLC. Open access under CC BY-NC-ND license.1. Introduction
The proportion of elderly people in the population is increasing
worldwide. Adults aged 65 years and older constitute 7.2% of the
population in Turkey. The percentage of the elderly requiring
assistance with daily activities is 10.8%, and the average life ex-
pectancy at birth is 74.3 years.1 Increased lifespan and the growing
number of older adults increase health problems and medical de-
mands. Elderly patients have higher rates of emergencyics and Medical Informatics,
ltı, Izmir, Turkey.
Keskinoglu).
linical Gerontology & Geriatrics. Pdepartment (ED) visits compared to young adults and account for
12e24% of all ED visits worldwide.2,3 Hospital admission rate, need
of intensive care, return visits, and length of ED stay are higher for
elderly patients than younger patients.2,4,5 Owing to low physical
capacity caused by aging, atypical presenting symptoms, and
multiple comorbidities, emergency care for elderly patients is
complicated and multifaceted. Elderly patients are most commonly
presented to the ED for medical problems such as cardiac, respi-
ratory, and neuropsychiatric conditions, but also have a high rate of
fall-related injuries. It is reported that the ED visit rate of older male
patients is higher than that of older female patients.6 ED utilization
by elderly patients is affected by regional and sociodemographicublished by Elsevier Taiwan LLC. Open access under CC BY-NC-ND license.
 
Table 1
ED diagnosis of elderly patients according to ICD-10 codes.
65e74 y 75 y p
n % n %
Diseases of the circulatory system 2.712 21.2 3.043 26.3 < 0.001
Diseases of the respiratory system 2.450 19.2 2.043 17.7 0.003
Diseases of the musculoskeletal system
and connective tissue
2.059 16.1 1.559 13.5 < 0.001
Diseases of the digestive system 1.337 10.5 1.171 10.1 0.391
Diseases of the genitourinary system 863 6.7 1.037 9.0 < 0.001
Symptoms, signs, and abnormal clinic
and laboratory ﬁndings, not classiﬁed
elsewhere
809 6.3 659 5.7 0.039
Diseases of the skin and subcutaneous
tissue
670 5.2 314 2.7 < 0.001
Injury (accidental) 291 2.3 163 1.5 < 0.001
Mental and behavioral disorders 282 2.2 228 2.0 0.202
Diseases of the nervous system 251 2.0 351 3.0 < 0.001
Neoplasms 228 1.8 181 1.7 0.185
Endocrine and metabolic diseases 235 1.8 227 2.0 0.478
Diseases of the blood 206 1.6 348 3.0 < 0.001
Diseases of the eye and adnexa 108 0.8 61 0.5 0.003
Infectious diseases 49 0.4 36 0.3 0.341
ICD-10 ¼ International Statistical Classiﬁcation of Diseasesd10th Revision.
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ability of health insurance for the elderly.2,3,6
The aim of this study is to evaluate the patterns of ED utilization
by elderly patients aged 65 years and over to an urban public
hospital in _Izmir in Turkey, and to compare ED data of younger
elderly (65e74 years) and older elderly (75 years) patients.
2. Methods
2.1. Study design and patient selection
Buca Seyﬁ Demirsoy State Hospital, where the present study
was conducted, offers health care services at Buca district, in the
city of _Izmir in Turkey; it is a metropolitan district with a popula-
tion of 436,989. The aforementioned hospital is the only public
hospital in this locality providing care for populations aged 15
years. Elderly patients are commonly admitted directly to the ED
with a relatives without being referred by the family physician,
because access to the ED in this area is very easy. According to
regulations in Turkey, ED admissions at all public hospitals are free
of charge. ED admissions to private and university hospitals have
been free of charge since 2007. Two private hospitals also offer
emergency health care services to the same adult population in this
region. Admissions to the ED of these two hospitals represent only
one-third of those to the public hospitals. The ED admission rates of
private hospitals were obtained from hospital records. We did not
have the opportunity to compare the elderly population admitted
to private and public hospitals, because data about the elderly pa-
tients admitted to private hospitals were not available.
2.2. Design and variables of the study
A retrospective and descriptive analysis was conducted. The
population of the study included all elderly patients aged65 years
who visited the ED in the year 2011. For the purpose of this study,
patients aged 65e74 years were deﬁned as younger elderly, those
aged 75 years as older elderly, and those aged 15e64 years as
younger adults. Variables of the study are age, sex, time of pre-
sentation, insurance status of the patient, diagnosis at the ED, and
disposition of the elderly patients. Diagnosis of the elderly patients
who visited the ED was made according to the International Sta-
tistical Classiﬁcation of Diseasesd10th Revision (Table 1).7 The
study has been approved by the headquarters of the hospital.
2.3. Statistical analysis
Data were analyzed using SPSS version 18.0 (SPSS Inc., Chicago,
IL, USA). Descriptive ﬁndings were presented with the frequency
tables. The Chi-square test was used to compare frequency differ-
ences between groups. A p value of <0.05 was considered statisti-
cally signiﬁcant.
3. Results
3.1. Characteristics of the patients who visited the ED
Buca metropolitan district had a population of 436,989. The
number of people aged 15e64 years was 347,231 and of those aged
65 years was 27,379, according to the Year 2011 Address Based
Population Registration System. Older population constitutes 6.2%
of the general population. The elderly patients were divided into
the younger elderly (65e74 years) age group and the older elderly
(75 years) age group, and data related to age groups were
compared. There were 24,274 visits to the ED of the public hospital
by elderly patients during the study period. The mean number ofED visits per year was 0.89 for the elderly patients aged 65 years.
Relative to age groups, the mean numbers of ED visits per year for
the younger elderly patients (65e74 years) and older elderly pa-
tients (75 years) were 0.75 and 1.15, respectively (p < 0.001).
Of the elderly patients who visited the ED, 52.5% were in the
younger elderly age group, whereas 47.5% of the elderly patients
were in the older elderly age group. The mean age of the study
population was 74.7 ± 6.8 years (range, 65e112 years). Of the
elderly patients who visited the ED, 53.8% of the younger elderly
age group and 60% of the older elderly age group were female. The
percentage of female older patients who visited the ED was
signiﬁcantly higher than that of male older patients in both elderly
age groups (p < 0.001). Nearly three-quarters of elderly patients
who visited the ED had social security, 1.9% had private health in-
surance, 1.5% paid on their own (self-payment), and 9.1% beneﬁted
from the emergency health care service by providing a card [Yes¸il
Kart (Turkish)] for the poor population. Sociodemographic char-
acteristics of the elderly patients who visited the ED are demon-
strated in Table 2.
Of the elderly patients, 45.1% visited the ED during the day shift
(8:00e17:00 hours). The times of ED admission as they relate to the
three time periods are shown in Fig. 1. The highest ED admission
rate was observed in January (2557 patients), whereas the lowest
ED admission rate was seen in July (1785 patients). Distribution of
ED admissions according to months is illustrated in Fig. 2.
Almost 90% of the elderly patients were discharged from the ED
within a few hours. Among the elderly patients, 4.7% of the younger
elderly age group and 14.3% of the older elderly age group were
hospitalized (p < 0.001). Of the hospitalized younger elderly pa-
tients 1.3% required intensive care, whereas 2.2% of the older
elderly patients required intensive care. Of the elderly patients,
0.74% was transferred to another hospital. Among the elderly pa-
tients who visited the ED, 38 of the older elderly age group and 31
of the younger elderly age group died. Outcomes of the older pa-
tients who visited the ED are shown in Table 3.
Circulatory and respiratory disorders were the most frequent
diagnoses for both groups. However, the rate of circulatory disor-
ders among the older elderly patients was signiﬁcantly higher than
that among the younger elderly patients (p < 0.001), whereas the
rates of respiratory and musculoskeletal disorders among the
younger elderly patients were signiﬁcantly higher than those in the
older elderly patients (p ¼ 0.003 and p < 0.001, respectively).
Table 2
Characteristics of ED attendees.
Admission characteristics of the elderly patients who visited the ED
Age group Population (n) ED attendance/y Rate (y) p
15e64 347.231 179.039 0.51 <0.001
65 27.379 24.274 0.89
65e74 17.166 12.744 0.74 <0.001
75 10.213 11.530 1.15
Sociodemographic characteristics of the elderly age groups who visited
the ED (n ¼ 24,274)
Age group n % p
65e74 y 12.744 52.5
Female 6.867 53.8 <0.001
Male 5.877 46.2
75 y 11.530 47.5
Female 6.922 60.0 <0.001
Male 4.608 40.0
Health insurance
Age group Card
(for the poor)
n (%)
Social
security
n (%)
Own
expense
n (%)
Private health
insurance
n (%)
65e74 y 1.131 (8.8) 11.169 (87.6) 201 (1.6) 243 (1.9)
75 y 1.080 (9.4) 10.068 (87.3) 174 (1.5) 208 (1.8)
ED ¼ emergency department.
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In the present study, elderly patients constitute 11.9% of ED
admissions, even though the elderly represent only 6.2% of the
general population of the district. Utilization of the ED increases
with advancing age. Previous studies have reported the percentage
of ED visits by older patients to be 11.5e50%.8e14 ED admission-
related factors include localization of the ED, transportation, pop-
ulation size of the settlement area, and socioeconomic status. The
public hospital where the study was conducted is situated at an
easily accessible location in the region, and the population of the
district is high.
We found that the annual admission rate per person to the ED in
older elderly patients (75 years) was higher than that in the
younger elderly patients (65e74 years; 1.15 and 0.75, respectively).
The study showed a positive relationship between age and admit-
tance rate. Several previous studies also reported similarFig. 1. Time periods of emergency deparresults.3,5,6,13,15e17 Multiple comorbid chronic diseases, older age,
dependent living, accidents, and ill perception of self-health con-
dition increase ED utilization of elderly patients. The rates of hos-
pitalization and admission to intensive care in the older elderly age
group are also higher than those in the younger elderly age group, a
ﬁnding that is consistent with those of other studies.3,9,18
In the present study, the number of older female patients who
visited the ED was higher than that of older male patients in both
age groups, which is consistent with the results of other
studies.3,4,6,9,13,19,20 In this study, disorders related to the circulatory
and the respiratory systems were the most common presenting
reasons for the ED visits of both age group patients, a ﬁnding that is
similar to that of some studies, whereas accidental injury was the
leading reason for ED visits in other studies.4,12,14,21e24 The rate of
cardiovascular disorders was signiﬁcantly higher in the older pa-
tients who visited the ED than in the younger age group patients,
whereas the rates of respiratory and musculoskeletal disorders
were signiﬁcantly higher in the younger elderly patients than in the
older age group patients. Conﬂicting ﬁndings were reported in
previous reports.9,12,14,16
Nearly 90% of the elderly patients admitted to the ED were
discharged within a few hours. The rate of hospitalization in the
older elderly patients who visited the ED was higher than that in
the younger elderly patients (14.3% vs. 4.7%). This suggests that the
levels of medical conditions of the elderly patients who visited the
ED were not severe. Previous studies reported that one-third or a
half of the elderly patients were hospitalized.4,5,12,25,26 Severity and
complexity of medical conditions of the older elderly patients in-
crease the rate of hospitalization and the need for intensive care.
Our study determined that all the elderly patients admitted
directly to the EDwith a relatives, and were not referred by a family
physician. It is reported that the majority of elderly patients are
referred by a general practitioner in the majority of industrialized
countries.5,27
We observed that the majority (54.9%) of the elderly who visited
the ED during the evening and night shifts (18:00e23:59 hours).
This is compatible with the results of previous studies.12,20 Patients
seemed to prefer not to visit during the day shift because they
assumed that fewer patients visited during night shift. Also, pa-
tients symptoms usually disturb during the night more, and the
persons taking care of the elderly patients are at work. Moreover,
some elderly patients admitted to the ED had non urgent health
problems.tment admission of older patients.
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Fig. 2. Monthly distribution of emergency department visits by older patients.
Table 3
Disposition of elderly patients in the emergency department.
Outcome 65e74 y 75 y p
Ambulatory treatment 11.986 (94.0) 9.727 (84.3) <0.001
Hospitalization 603 (4.7) 1.649 (14.3) <0.001
Intensive care 165 (1.3) 253 (2.2) <0.001
Refusal of treatment 41 (0.03) 20 (0.01) 0.030
Referral to other hospitals 83 (0.06) 96 (0.08) 0.116
Died in hospital 31 (0.02) 38 (0.03) 0.254
Total 12.744 11.530
Data are presented as n (%).
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was higher than that in other seasons, which was consistent with
previous studies.12,28
Our study had several limitations. First, the percentage of
ambulance utilization by elderly patients was unknown. Second,
functional independency status of elderly patients was not recor-
ded. Third, the length of stay of patients under ED observation and
the time period from reporting of complaints to ED attendance
were also not recorded. Fourth, we could not make a comparison
between the elderly patients admitted to private and public hos-
pitals, because data about the elderly patients admitted to the ED of
private hospitals were not available.
In conclusion, the annual admission rate of elderly patients who
visited the ED was higher than that of the younger adult patients
and increased with advancing age. Nearly 90% of the elderly pa-
tients were discharged from the ED. The rates of hospital admission
and intensive care of the older elderly patients who visited the ED
were higher than those of the younger elderly patients. The most
common ED diagnoses among the younger and older elderly pa-
tients were disorders of the circulatory system.
We suggest that such studies will be useful to compare the
differences and changes in ED usage patterns in the elderly popu-
lation from the perspective of aging, urbanization, and secular
trends.
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